Contribution of drug doses and conditioning periods to psychomotor stimulant sensitization.
Repeated intermittent administration of psychostimulant drugs such as amphetamine and cocaine can cause sensitization (reverse tolerance) to the locomotor-stimulating actions in rats. Sensitization to the stimulant effects of these drugs might contribute to the development and maintenance of addictive behaviors (e.g. compulsive drug use). Studies were designed to systematically examine how testing conditions affect the development and expression of locomotor sensitization to cocaine and amphetamine. Rats were treated once daily with intraperitoneal (i.p.) administration of amphetamine (0.5-2.0 mg/kg) or cocaine (5.0-20 mg/kg) and placed in activity chambers for 30, 60, or 120 min. All amphetamine-preexposed rats were challenged with 0.5 mg/kg amphetamine, and all cocaine-preexposed rats were challenged with 5.0 mg/kg cocaine for 120-minute activity tests 2 weeks after the final injection. Rats treated repeatedly with 2.0 mg/kg amphetamine and tested for 60 min in activity chambers or 20 mg/kg cocaine and tested for 30 min in activity chambers were most active in response to the drug challenge. These time points coincide with the maximal behavioral effects of each drug, as measured after the first injection. In contrast, rats treated with 2.0 mg/kg amphetamine and tested for 30 min or 20 mg/kg cocaine and tested for 120 min were least active in response to the drug challenge. Repeated association of the peak behavioral effects of high doses of amphetamine or cocaine with the drug-paired environment produces maximal expression of sensitized locomotor responses. Certain testing conditions appear to disrupt sensitization to these same doses of the drugs.